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PREFACE 



The present booklet is based upon the extensive 
experience of The Travelers Insurance Com- 
pany, in practical accident-prevention work. We 
are therefore confident that it will be welcomed 
not only by superintendents and foremen, but 
also by owners and operators of industrial plants 
and by all other employers of labor. It is ad- 
dressed to "foremen", but it is intended for the use 
of all persons holding positions of authority, the 
word "foremen" being used throughout the text 
merely for the sake of avoiding a useless and tire- 
some repetition of titles, when persons in authority 
are mentioned. 

It should be studied in connection with the 
companion booklet, previously issued by The 
Travelers Insurance Company under the title 
*^The Employee and Accident Prevention'', The 
earlier one takes up the subject from the stand- 
point of the worker, who has but little power to 
modify the conditions under which the work is 
done, and the present one approaches it from the 

397273 



to the management ot the workers and the im- 
provement of the plants with a view to increased 
safety, 

BeHeving that the booklet would be more useful 
if it were kept aa small and compact aa practicable, 
we have confined our attention mainly to the 
points that are found by experience to be of 
marked importance in all industries. Other 
publications of similar nature have been issued, 
and still others are in preparation, dealing more 
fully with the hazards that are peculiar to special 
industries, or which become greatly emphasized 
in such industries. Inquiries with regard to 
points that are not covered in these pages, or 
which, owing to the existence of unusual condi- 
tions, require more elaborate discussion than they 
have here received, will be welcomed by our 
Engineering and Inspection Division, and will 
receive careful attention. 

THE TRAVELERS INSURANCE COMPANY. 
Hartford, Conn 
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RELATION OF THE FOREMAN TO THE 
EMPLOYEE: The success of any accident- 
prevention campaign will depend largely upon the 
nature of the relation between the foremen and 
the employees over whom they are in authority. 
The foreman must be considerate of the men and 
women working under him. He should take a 
genuine and sympathetic interest in their welfare, 
but he should never lose his sense of dignity and 
leadership, nor be cordial to the point of familiar- 
ity. He ought to maintain a certain amount of 
unobtrusive reserve, which will be instinctively 
felt by the workers, rather than forced upon their 
notice by arbitrary acts and orders. (See Dis- 
cipline.) If the workers realize that the foreman 
is a man of the right type they will usually be 
ready and willing to follow his instructions in 
spirit as well as in letter; and this makes discipline 
easier to maintain, and helps wonderfully toward 
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the prevention of accidents. The establishing of 
an ideal relation between the foreman and his 
workers is a problem which frequently calls for all 
that a man has of tact and of insight into human 
character. Above all, the foreman should be 
fair to those under him, and personal likes or dis- 
likes should never influence him in the least, in 
any matter connected with the work. Even 
though his rules and orders involve hardship, they 
will be respected if it is evident that they are 
intelligent attempts to cope with the conditions 
under which the work must be done, and that 
they are just. 

The foreman must obey all the rules himself, 
however onerous they may be; and he should be 
particularly careful to conform with those that 
are established for securing safety. Breaking a 
safety rule is a dangerous act in itself, and it also 
sets a bad example, which the employees are likely 
to follow. A foreman who issues a safety order 
and then violates it himself, can hardly expect 
the employees under him to believe that it is of 
great importance. Such a violation on the part 
of a foreman minimizes the effect not only of that 
order, but of others as well. 

Careful selection of employees is important, and 
it should be undertaken with due regard to the 
nature of the work to be done. A man who is 
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naturally slow should not be required to operate 
machines that call for rapid movements or quick 
judgment, nor to engage in any kind of work 
demanding marked activity of mind or body. 
Points of this kind should be carefully considered, 
and it may be necessary to shift some employees 
several times before their capabilities and limi- 
tations can be ascertained, and they can be 
assigned to the work for which they are best fitted. 

It sometimes happens that little can be done in 
the way of adjusting the work to the worker. The 
help that is available may be such that classifica- 
tion and selection are not feasible, or the work 
may be so urgent and pressing that it is beyond 
the power of the foreman to consider all the em- 
ployees individually and treat them in an ideal 
way. He should bear in mind the importance of 
the foregoing suggestions, however, and should 
apply them advisedly. He should not try to 
persuade himself that the task is impossible, if 
the real reason is that he shrinks from making the 
eflFort. Much can often be accomplished when 
the conditions, at first thought, appear forbidding, 
and the difficulties insuperable. 

Among the gravest responsibilities of the fore- 
man are those that relate to the protection of the 
workers from the eflFects of their own carelessness, 
inexperience, ignorance, or poor judgment. Some 
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of these matters are considered under various 
headings in the following pages. (In particular, 
see Carelessness, Foreigners, Instruction, 
Sickness, and Unemployed Persons.) 

Finally, the foreman should be entirely sincere, 
in every way and at all times. The safety rules 
that are in force at the workplace should be 
absolute and paramount, and the foreman should 
never criticize a worker in the smallest degree, 
either in word or in thought, for following them. 
"Self-preservation is nature's first law", and it 
should also be, without question, the first law 
of the workplace. 



ACIDS : See Chemicals. 

AIR: See Compressed Air. 

ALCOHOL: All suppUes that contain alcohol 
should be placed in the custody of some trust- 
worthy person, who should be held responsible 
for their proper use. (See also Intoxication, 
and Wood Alcohol.) 

ARTIFICIAL RESPIRATION: All foremen 
should thoroughly imderstand at least one of the 
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ical aid. If pidmotors are installed, it should be 
the duty of some specially designated person to 
see that a plentiful supply of compressed oxygen 
is always on hand. Above all, it should not be 
forgotten that promptness of action is highly 
important, and that the eflForts at restoration 
should be kept up continuously for two or three 
hours, before hope is abandoned. (See also 
Sanitary Conditions.) 



BELTING : Belts should never be run under 
excessive tension. It is safer and more economi- 
cal to keep them as loose as they can be operated 
without danger of slipping. If they will not | 
transmit the required power without being kept 
too tight, they are too narrow, or the pulleys are 
too small, or there is some other trouble which 
should be discovered and remedied at once. A 
space at least equal to the width of the belt should 
always be allowed between every pulley and the 
one nearest to it on the same shaft (except in the 
case of tight-and-loose pulleys that are operated 
together), and also between every pulley and the 
nearest hanger, so that the belt cannot get wedged 
and pull the line shafting down. If it is not pos- 
sible to arrange the pulleys in this way, the spaces 
should be eflFectively guarded, so that the belts 
cannot get into them. 



12 THE TRAVELERS INSURANCE COMPANY 

When a belt is removed from a pulley, a hook 
or a belt-perch should be provided for the support 
of the belt, so that it will not hang directly in 
contact with the revolving shafting. Belts should 
be inspected frequently, and should be kept in a 
safe condition in every respect. Men should 
never be allowed to pass through moving belts 
unless a safe and thoroughly protected passage- 
way is provided. Workmen should not be per- 
mitted to shift belts with their hands. A good 
mechanical belt-shifter (or an equally good clutch) 
should be provided at every machine, and at every 
other point where shifting has to be done. The 
handles of mechanical belt-shifters that are sus- 
pended from overhead should be arranged so as 
to hang vertically when the belt is on the loose 
pulley, and to be locked when in, this position. 

The ends of belts should preferably be joined 
by glued splices, which should be made by men 
well skilled in this kind of work. The best qual- 
ity of animal glue should be used, and the belt 
should be skived down carefully, so that the lap 
is proper in all respects. When belts are laced 
the. ends should be butted together neatly and 
smoothly, and the holes for the lacing should be 
kept well away from the edges. Ragged ends of 
belts and loose ends of lacings should be trimmed 
ofiF neatly, and never be left whipping about. 
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the workplace, and from all roadways, pathways, 
and other thoroughfares. The total quantity of 
explosive kept in storage should be no greater 
than is required for the work in hand. No more 
of it should be removed from the storage place, 
at any one time, than is necessary for the next 
blast; and this should be left in the storage house 
until the holes are ready to receive it. A wooden 
mallet and wedge should be used in opening boxes 
that contain dynamite, and the blows that are 
struck should be as light as possible. A pick 
handle sharpened to a blunt edge at ohe end makes 
a good wedge, and it is also serviceable for prying 
ofiF the cover. Blasting caps and electric blasting 
caps should never be stored in the same building 
with dynamite or other high explosives. 

Dynamite should never be used while in a 
frozen or partly-frozen condition, and sticks of it 
should never be slit, or bent, or kneaded, or other- 
wise manipulated while in this state. Frozen 
dynamite should be carefully thawed before use, 
in special thawing kettles heated by warm water, 
or in some other safe and approved way. It is 
highly dangerous to thaw dynamite by warming 
it in front of a fire, or by placing it in ovens, or 
on shelves over stoves or steam radiators. 

Electrical shot-firing is to be preferred, because 
the charge can then be set ofiF at any distance 
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desired, the firing instant can be exactly deter- 
mined, and accidents due to retarded and pre- 
mature firing are largely eliminated. If fuse is 
used, it should be in first-class condition, and 
should not be brittle, nor defective in any way 
whatsoever. Damaged or inferior fuse often 
causes blasts to be premature, or to be delayed. 
Blasting caps should always be fastened to fuse 
by a crimping tool, specially made for the purpose. 
It is highly dangerous to use the teeth for this 
purpose, or to employ any other makeshift method. 
The caps should not be attached to the fuse in or 
near the storage house, and they should not be 
inserted in the cartridges until just before these 
are placed in the holes, ready for tamping. 

The stemming (or tamping) should consist of 
clay or of loosely-shaken dry sand, so that no 
sparks may be produced. The tamping rods 
should be made wholly of wood. Steel or iron 
rods should never be employed, under any cir- 
cumstances; and the wooden rods should never 
have iron ferrules, nor contain tacks or nails, nor 
have any other metal parts whatsoever. 

When a shot is about to be fired, all persons who 
are near the place should receive ample warning, 
and the fuse should not be lighted until it is 
absolutely certain that every one has been warned, 
and that no one is in a dangerous position. A 
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charge that has misfired should not be approached 
for at least two hours, and it is safer to leave it 
for an entire day, before making an examination. 
No attempt should be made to fire a charge that 
has failed to explode the first time, nor to tamper 
with it in any way. A new hole should be drilled 
about two feet from the first one, and a fresh 
charge inserted in it and fired. 

BLOOD POISONING : See Injuries. 

BOARDS : See Construction Work, Floors 
AND PASSAGEWAYSi and Slivers. 

BOILERS AND OTHER STEAM APPARA- 
TUS: Every boiler should be provided with a 
reliable safety-valve, installed in such a way that 
it cannot be shut ofiF from free communication 
with the boiler. Safety-valves should be tested 
at least once a day, to see that they are in good 
working order. Steam-gages and water-gages 
should be tested from time to time, to make sure 
that they register correctly. The water-level in 
the boiler should be maintained at the proper 
height, under all circumstances, and the chief 
engineer should see that this matter is in the hands 
of a thoroughly responsible and trustworthy man. 
Water-gage glasses should be guarded so as to 
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comes more or less completely filled with water of 
condensation, when the engine is idle, and it 
should therefore be drained with special care be- 
fore the engine is started. There should be two 
valves on each connection from a boiler to a 
steam header, one of which should be of the "non- 
return" type. The part of the pipe between these 
two valves is likely to become more or less com- 
pletely filled with water, if the valve nearest the 
main steam header leaks and both valves are 
kept closed while there is pressure in the header. 
Drain-pipes should therefore be provided for all 
spaces of this kind, and any water that may 
collect in the pipe should be carefully drained 
away before either of the steam valves is opened. 
Valves of every kind should be opened and 
closed slowly and cautiously. (This is parti- 
cularly true of the main stop-valve in the steam 
line, and of the blowofiF valve or cock.) Steam 
from a blowofiF pipe or a safety-valve escape 
pipe should not discharge directly into a passage- 
way, nor into any place where persons may have 
occasion to go. Pits in boiler rooms should be 
guarded or covered over. Safe means of access 
to all valves should be provided, and walks should 
be constructed along the tops of the boilers of each 
battery, to give access to the valves and other 
appliances. These walks should be properly 
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railed and lighted and should extend across all the 
boilers, and stairs or stationary iron ladders 
should lead to them from the floor level. Boiler 
rboms should have at least two exits, and these 
should be located at opposite sides of the room to 
facilitate the escape of the employees in case of 
emergency. An additional exit, at the rear of 
the boilers, is strongly recommended. 

Engineers, foremen, and all other persons in au- 
thority should see to it that no repairs of any 
kind, however slight they may be, are made upon 
any boiler or other vessel, nor upon any pipe or 
fitting, imtil the pressure has been entirely re- 
moved. The chief engineer or foreman should also 
see to it that no person is allowed to enter a boiler 
until all the valves on pipes leading to it or from 
it (including the blowoff pipe) have been tightly 
closed and locked. The man entering the boiler 
should also be required to report when he is about 
to go into it, and again when his work is com- 
pleted. If there is steam upon any other boiler 
in the plant, that could possibly be placed in 
communication with the boiler that is to be 
entered, a danger sign should be attached to the 
wheel or handle of the stop-valve of the boiler 
into which the workman is to go, and this wheel 
or handle should also be securely locked in the 
closed position. 
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Special caxe should be exercised when a boiler 
that has been out of use for a time is again re- 
stored to service, and put in communication with 
other boilers under pressure. In performing this 
operation (which is known as "cutting-in" a 
boiler) the steam pressure on the boiler that is to 
be cut in should be exactly equal to that in the 
main steam pipe, before the stop-valve on that 
boiler is opened; and when this stop- valve is 
opened, it should be handled carefully and opened 
slowly and with great caution. If any unusual 
noise or vibration is produced, it should be closed 
again, immediately. Similar care should be taken 
in handling a blowoflF valve, because many serious 
accidents occur in consequence of the great 
stresses that are produced in blowofiF pipes by 
opening or closing their valves or cocks too 
quickly. 

The boilers should be insured and regularly 
inspected by a reliable insurance company em- 
ploying boiler inspectors of wide experience. The 
Travelers Indemnity Company is particularly 
recommended, because its men and its methods 
are of the highest order of excellence, and its 
inspections are made in strict conformity with the 
best modern engineering practice in all respects. 

BREATHING: See Artificlal Respiration. 
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BUILDING: See Construction Work, and 
Wrecking. 

CAISSON WORK : See Compressed Air. 

CARELESSNESS: The thoughtlessness of 
employees and their willingness to "take a chance" 
even when the possibility of accident is well under- 
stood, are two of the greatest obstacles with which 
the foreman has to deal in his effort to secure 
safety. He should therefore take special pains 
to discourage everything of this kind, and should 
make it perfectly plain to those under him that 
the management is very much in earnest in its 
desire to avoid accidents. He should be watchful 
for careless acts of every kind, and should always 
visit the offender with an emphatic expression of 
his displeasure. Gross carelessness, and the 
persistent and wilful performance of careless acts 
against which the offender has several times been 
warned, should be dealt with as severely as the 
circumstances of the case may require. The 
foreman should also call attention, repeatedly 
and forcibly, to the fact that it is the workers 
themselves who should be most deeply interested 
in exercising care. The employer pays for acci- 
dents only with dollars, while the workers pay 
with injuries, or even with life itself. 
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CAUSTIC : See Chemicals. 

CHAINS: See Hoisting Machinert. 

CHEMICALS: All open vats and pans should 
be guarded by railings, or in some other equally 
eflPective way. Single planks should never be 
used for walks across open vats filled with chem- 
icals or acids. No walks of any kind should be 
used in such places, If they can be avoided; and 
if they are really necessary they should be strongly 
built and protected by standard railings. Many 
acids and chemicals cause wasting away and 
deterioration of metallic objects, even when these 
are not in immediate contact with the liquid. 
Metal vats, pans, railings, tools, and other metallic 
objects or structures used in connection with 
corrosive chemicals should therefore be inspected 
frequently, and any that are corroded should be 
replaced before their condition becomes dangerous. 
Eye protectors, respirators, and gloves of resistant 
material, should be provided for workmen en- 
gaged in handling dangerous acids and chemicals. 
The men should also be required to wear rubber 
boots, or congress shoes fitting closely around the 
ankles, in order to avoid burns from the entrance 
of acids or other corrosive liquids through the 
spaces of ordinary shoes, in case these liquids are 
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spilled on the feet. Only boots or shoes that are 
free from holes or cracks should be worn. 

Smoking should be prohibited in rooms con- 
taining chemicals, and no matches should be 
carried into rooms containing explosive or in- 
flammable substances of any kind. If explosive . 
substances are present the workmen should be 
forbidden to wear shoes containing. nails; belts 
for driving machines, which might give off sparks 
of static electricity, should be excluded from the 
rooms; electric motors, fuses, switches, and other 
similar apparatus should be situated outside of 
the dangerous area; the artificial lighting should 
be only by incandescent electric lamps with 
vapor-proof globes; and all other possible pre- 
cautions should be taken to prevent sparks from 
any source. (See also Electrical Apparatus.) 

Acids and chemicals should be carefully stored, 
preferably in isolated rooms, buildings, or tanks, 
and all possible precautions should be taken to 
prevent leakage and waste. Cracked or other- 
wise damaged containers should be carefully , 
examined before the men are permitted to touch 
them, and the foreman should personally super- 
vise the handling of all vessels of this kind. If 
they are in a dangerous condition they should be 
immediately discarded, and it is safest to destroy 
them so that they cannot be used again. 
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CONSTRUCTION WORK: The men should 
not be permitted to ride on material hoists, nor 
on loads or hooks, nor to slide down ropes, nor to 
expose themselves to unnecessary hazards of any 
kind, Dor to engage in useless spectacular feats. 
The floors of a building under construction should 
be kept covered over as effectively as possible as 
the building goes up, temporary coverings being 
laid if the permanent flooring cannot be put in at 
the time. When planks are laid down to serve 
as floors or platforms, either in the building or 
upon scaffolds, they should fit tightly together so 
that tools and materials cannot fall down between 
them, and they should be placed so that th^ can- 
not tip up, when workmen step upon them or 
deposit materials upon them. Permanent open- 
ings in floors should be provided with effective 
guard rails and toe-boards, and all other openings 
should be kept covered over with planks as con- 
tinuously as possible. Passageways, doorways, 
gangways, and workplaces in general should be 
protected from falling material by sheds or roofs. 
(See also Blasting, CuippiNa, Compressed Am, 
Elevators, Excavations, Floors and Pas- 
sageways, Hoisting Machinery, Ladders, 
Laws and Ordinances, Nails, Railings and 
Toe-boards, Scaffolds and STAcraca, and 
Wrecking.) 
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DIGGING: See Excavations. 

DISCIPLINE : Proper discipline is essential in 
every shop and factory, and foremen and super- 
intendents should impress upon the employees the 
»ecessity for observing the rules and regulations 
that are in force in the plant. There should be no 
undue familiarity between foremen and employees, 
and orders and instructions should be given so 
that there can be no misunderstanding with regard 
to the authority of the foreman, nor with regard 
to the necessity of obeying him promptly and 
implicitly. Unnecessary harshness and severity 
should be carefully avoided, however, and special 
pains should be taken to establish and foster a 
feeling of mutual good will between the workmen 
and everyone in authority over them. (See 
Relation of the Foreman to the Employee, 
at the beginning of this booklet.) 

DOCTORS : Every foreman should know the 
addresses of several of the nearest physicians, 
and should keep their telephone call-numbers 
posted in a conspicuous place, near his own tele- 
phone. This will avoid loss of time in looking up 
addresses after an accident has occurred, when the 
saving of a few seconds may be highly important. 
The list should contain a suflBcient number of 
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SO that they cannot become jammed in case of 
fire or panic. A landing should also be provided 
on the stairway side. 

DUST: Rooms in which dusty operations 
are carried on should be equipped with suitable 
ventilating systems, not only to safeguard the 
health of the workmen, but also because many 
kinds of organic dust are highly explosive when 
mixed with air in certain proportions. When 
practicable, each individual machine should be 
provided with an exhaust hood, and the dust 
should be drawn oflF through this hood by suction 
and deposited in a safe place outside of the build- 
ing. In all plants in which fine, combustible 
dust is produced, the walls, floors, and ceilings, 
and all beams, window sills, and other lodging 
places upon which the dust may collect, should 
be cleaned with vacuum cleaners, or be brushed 
down frequently and carefully, and in such a 
way as to avoid stirring up the deposits more than 
necessary. In extreme cases, and especially if 
the dust is of a poisonous or irritating nature, 
suitable respirators should be provided, and the 
workmen should be required to wear them. (In 
plants in which combustible dust is produced in 
large quantities, so that there is danger of serious 
dust explosions, great attention should be paid to 
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should be protected if they are within seven feet 
of the floor or a platform. When the voltage is 
275 or more all current-carrying apparatus and 
equipment (except switchboards), within seven 
feet of the floor or a platform, should be covered 
or inclosed in such a way that no portion of a 
person's body can come in contact with any live 
part. Rubber mats should extend along the 
entire front of switchboards, and all current- 
carrying parts on the front of switchboards should 
be inclosed by insulating material or by grounded 
metal casings. There should be a clear working 
space of at least 3 J^ feet, measured horizontally, at 
the rear of each switchboard, and this space should 
be inclosed. Entrance to it should be through a 
gate or door in the inclosure, and this should be 
kept closed and signs should be posted forbidding 
the entrance of unauthorized persons. No tools, 
clothing, or material, nor any meters or other de- 
vices requiring attention every 24 hours or less, 
should be placed in the inclosure. 

In addition to the foregoing safety provisions, 
when the voltage is 750 or more, all motors, 
generators, switchboards, transformers, switches, 
and bare live-wires should be situated in locked 
rooms or inclosures to which entrance may be 
had only by electricians or other specially desig- 
nated persons. 
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(or more nearly horizontal) they lie. When the 
ends are inclined at an angle of 45 degrees, the 
stress upon each of them is about 41 per cent, 
greater than it would be if the ends were vertical; 
and if the sling is so short that it barely goes 
around the load and has but little slack, the 
stress upon it may be very great indeed. 

HOOKS : See Hoisting Machinery. 

ICE : Ice should not be allowed to collect over 
doorways, nor to hang from the eaves of buildings 
over windows or passageways or in other similar 
places. Walks, platforms, and runways should 
be kept sanded when covered with ice, and should 
be freed from the ice as soon as practicable. 
Special care should be given to inclined walks or 
runways in this respect. 

IDLING : See Unemployed Persons. 

INJURIES : All injuries should receive prompt 
attention, even if they are trivial. They should 
be treated at once, and they should also be care- 
fully recorded, the date and the nature and extent 
of the injury being entered in a record book. 
Serious cases of blood-poisoning often occur, as 
the result of infection, in small wounds that have 
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may profitably be given up to this work. The 
men selected for inspection service should be com- 
petent and trustworthy, and they should be 
authorized to order immediate repairs or to take 
such other action as may be necessary, whenever 
dangerous conditions are discovered. Additional 
inspections of the entire plant should also be made, 
periodically, by experts who have made a special 
study of work of this kind, and who have visited 
many other plants, and are, by reason of their 
experience, skilled at detecting and remedying 
dangerous conditions. 

INSTRUCTION: Foremen should see that 
every employee thoroughly understands the ma- 
chine at which he works, and knows the dangers 
of his calling. Special attention should be given 
to those who do not understand English, or who 
understand it very imperfectly. (SeeFoREiGNERS.) 
Any employee who is shifted to a new machine 
should be fully instructed with regard to the 
machine and its dangers, and efficient and profit- 
able work should not be required or expected of 
such an employee until he has had a reasonable 
time to acquire sufficient skill in his new position 
to perform his work safely. Every foreman 
should issue, from time to time, such general and 
special instructions as his experience and obser- 
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Jacks should be used for lifting only, — ^horses, 
trestles, blocks, or other similar devices being 
provided to sustain the load after it has been raised 
to the desired height by the jacks. Foremen 
should personally supervise the lifting of heavy 
loads by means of jacks, and should see that the 
jacks are placed firmly and in the proper positions. 

JAPAN : In handling japan varnish the same 
precautions should be taken that are recommended 
for Gasoline and Lacquer. The ovens should 
be carefully examined, at least as often as once a 
week, and all necessary repairs should be promptly 
and thoroughly made. 

LACQUER: Lacquer rooms are subject to 
severe fires or explosions, on account of the in- 
flammable nature of the liquid that is us^. 
Special care should therefore be taken to eliminate 
all open flames, and to provide exhaust hoods 
wherever they may be needed, to remove the 
vapors that are produced. The main supply of 
lacquer should be stored in an outside, detached 
building, and the quantity present in the work- 
room should never be greater than is needed for 
half a day, or a day. No matches should be 
taken into the lacquer room. The artificial light 
that is required should be obtained exclusively 
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from incandescent electric lamps, and the lamps 
and their wires and connections should be safe- 
guarded as explained in the last paragraph of the 
section on Electrical Apparatus, in this booklet. 

LADDERS: When stairways are not provided 
for reaching elevated positions to which employees 
may have to go, permanent iron ladders should 
be used wherever possible, and back bars should 
be provided for them, whenever these would be 
advantageous. When a permanent ladder is 
placed vertically, and attached to the side of a 
building or oth» structure, a space of at least 
eight inch^ should be left between the wall and 
the nmgs of the ladder, to insure a good foothold. 
Wooden ladders should be made of sound, straight- 
grained material, securely fastened together. 
Spruce should be used for the side bars, and shaved 
oak for the nmgs. The sides and rungs should 
be free from sKvers and projecting nails or screws, 
and the use of broken, weak, or rickety ladders, or 
ladders with missing rungs, should be forbidden. 

Every ladder should be long enough for its 
upper end to extend at least four feet above the 
platform or landing to which it leads, so that the 
workmen may get a good hold upon it before 
descending. Ladders should be securely fastened 
at the top, so that they cannot slip sidewise, nor 
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be bodily overthrown. They should also be made 
equally secure at the bottom, and they should be 
equipped with safety feet whenever this appears 
necessary to prevent them from sUpping. Long 
ladders should be stiffened by props or braces, 
midway of their length, to prevent them from 
bending or swaying. Men working on ladders 
should not be permitted to carry loads that will 
interfere with the free use of both hands for hold- 
ing to the ladders. Ropes and pulleys should be 
provided, whenever necessary, for raising loads 
for which the men would otherwise have to use 
their hands. 

When joining two ladders together to make one 
long one, special care should be taken to make the 
joint between the two as stiff and strong as 
possible, and ladders that are spliced in this way 
should be braced at the joint, to reduce the bend- 
ing stress at this point to a minimum. 

Stepladders should be kept in good condition, 
and it is advisable to cover their treads with rubber 
or some other non-slipping material. 

LAWS AND ORDINANCES: Every fore- 
man should know all the general and local laws 
and ordinances that relate to his part of the work, 
and should see that these laws and ordinances 
are strictly observed and faithfully followed. 
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windows, nor to talk with other employees, while 
standing close to machines in motion. (See 
Belting, Clothing and Hair, Conveyors, 
Electrical Apparatus, Emery Wheels, En- 
gine Rooms, Fans, Foreigners, Gears, Grind- 
stones, Guards, Hoisting Machinery, In- 
struction, Jacks, Oiling, Pulleys, and Shaft- 
ing.) 

MATERIALS, STORAGE OF : See Storage. 

METAL SCRAP : See Rubbish. 

NAILS: Employees should be strictly for- 
bidden to leave nails lying about on floors and 
benches, and special care should be taken to en- 
force this order with regard to nails that are 
rusty and dirty. Nails projecting from planks, 
boards, and wooden objects of every other kind 
should be immediately removed or driven in, or 
should be bent over and have their points ham- 
mered in. If time cannot be spared to attend to 
the nails immediately, the boards, planks, or 
pieces in which they occur should be laid up in 
orderiy piles with the points of the nails turned 
downward; but as soon as these piles can receive 
attention, the nails should be removed or treated 
as indicated above. Injuries from hails, even 
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loose, or ragged ends. Oiling machinery while 
it is in motion should be strictly forbidden. 
Whenever practicable, walks for the use of the 
oilers should be provided beside long lines of 
shafting, and these walks should have substantial 
hand-raiUngs. Automatic lubricators should be 
used wherever practicable, and these should be 
inspected, periodically and systematically, to 
make sure that they are feeding properly. The 
ladders that are used by oilers should be light in 
weight, for convenience in carrying; but they 
should be substantially constructed, and should 
be provided with safety feet to prevent sUpping. 

PAINTING: Many modem paints and pre- 
servative coatings contain benzine or "banana 
oil" or other substances, the vapors of which are 
likely to intoxicate or poison the men if the work 
has to be done in a confined space. In such 
cases special attention should be paid to the venti- 
lation of the workplace, and the men should be 
provided with respirators or with oxygen appara- 
tus, whenever aids of this kind appear to be 
desirable. (See Vapors, and Ventilation.) 

Employees using paints containing lead, copper, 
or other poisonous constituents, should be re- 
quired to pay great attention to their own personal 
cleanliness, and facilities should be provided to 
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much as possible, by pointing out that all will 
escape from the building, safe and sound, if they 
proceed in an orderly manner. Periodical fire 
drills are also valuable in connection with the 
control of threatened panics. (See Fire Pre- 
cautions.) 

PASSAGEWAYS : See Construction Work, 
and Floors and Passageways. 

PHYSICIANS: See Doctors. 

PLATFORMS: As a general rule, platforms 
that stand more than six feet above the level of 
the ground or floor should have standard hand- 
raiUngs and toe-boards on all open sides. Ex- 
ceptions to this rule are small platforms for motors 
having standing room less than 18 inches in 
width; shelves used only for storage; oiling run- 
ways 18 inches in width with a standard railing on 
one side; and freight platforms used for loading 
cars or wagons. 

The floors of platforms should be constructed of 

sound planks or boards, or of metal floor plates, 

and these should be placed closely together to 

= prevent tools and other objects from falling 

n through between them. Access to platforms 

should be preferably by stairways provided with 
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made of wood they should be free from cross- 
grained places and bad knots or oUier serious 
defects. If pipe is used, it should be 1^ inches 
inside diameter, or larger. The uprights or 
posts should be spaced not more than 8 feet apart. 
The railings should be 42 inches high, measured 
to their upper edges, and they should be sup- 
ported (and braced, if necessary) so as to resist 
effectively any shock that may be thrown upon 
them. There should be a second rail midway 
between the upper rail and the floor, to prevent 
persons or objects from falling under the top 
rail. Toe-boarda should be set tight to the floor, 
and they should be not less than three inches, and 
preferably six inches or more in height, according 
to the nature of the protection that is to be af- 
forded. The purpose of toe-boards is mainly to 
prevent tools and materials from falUng down, 
but in some cases they are also needed to pre- 
vent persons from falling under railings. 

RAILROAD DANGERS: Foremen should 
caution employees against walking upon railroad 
tracks tliat may be near the workplace, and 
against walking or standing, needlessly, between 
the rails of spur tracks in the yard of the plant. 
When a door opens directly upon a railroad track, 
a substantial railing should be placed just out- 



